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PREFACE 


(Hi Tlie Ramtive Summary prcwnln an overview of I he rntWMlnl Rnvhtl raimhillly tn.«lev«>l<*|i dirfflwl 
energy IHRI niitiaatcililc (ASA'P) ayalema. CJround-bnaed, airborne, ami apace-lamed lama, ami |tm<!«■(*> Irenm 
ARAT ayntema are rtHiaiiirrpil. Infelligpncn annlyala, a|>erlall*lng in each n(lti> aulmynlmn technologic* evamlned, 
worked on a (cam effort In aaaraa IhcM capahilltien. The orgnnixalhai of Ihia kummaiy |tarallela that ■>! the all- 
amirce almly "Foreranl of Soviet Directed Ruemy A8AT Syatmia I97B-ID98 (III.” Dctailcd^lnlhnnattnti on any of 
the anlijecla preaented here aa well aa additional intelligence Information may l>e found in the all-mMmt* almly. 
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CONCLUSIONS (U) 


Suvieta have ilcinintalrntctl n well funded dlrnlrrf energy (l)K) |»rngrmn ami it h urnhaMe that 
ASAT D|i)ilif«liiHiii will lw among Hip rarliNl inisainua nnianlrreil. ‘Hip use «tf I IK wcaiauia against US ii.ililaiy 
satellites would prevent llirw satellites frtan performing ttieir iiibiaimi. 

(^^Tlie Soviets are working in all Ihr major tprhnningiea neresaary fur tlnvrlnpnipnl of pmir 1 1 iwtl, 
airhnriie, anil Rpace.liasril laaer A BAT systems, ami spa re-lm serf rteulral |wrli«:le beam ASAT aynimiN 


M 1fi|> Initial studies Indicate llte Rmriri* rm«W |rfare a proiulype* neutral particle beam Af?AT in spn*-" 'luring 
iwmiwtn. F i inti hr launch ayatetna could IkhmI llie ARAT Inin aeveral Immlred kilometer i»Wl« 1 " tin* 
innncnvnrinjt capability would la* limHni. Tito ayslptn would pnsaesa (be latentiai In deatruy derlrind« *- 'idle*, 
and hydratinc tanka nf aalellilra al range* of aeveral Itmusaiid klkaaetera; however, Ibe actual effn l- range 
would he liiniled \iy the (racking system In .KNI-fitHi kin. Willi Ihe Ibnilalhma of low nr biting allr '« anil 
niininmm maneuverability a neutral beam system would not be ctanpeUtjve with the project erf stun* oased 
laser ASAT. 


•|(l) |'niln(y|ip— a weapflfduxl itcvlre with full design range and tuiuR dierarteriMim that reipiirca « limited 
ammml ut Inrtliei development lietni* UK!. 
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|ll| Tint fnrernnled Soviet rnpnbilily lit ilrvrlnp a l)K AHAT nyirirm 
»»» h«Mil un terlinitinftir* Ihnt winikl mil require nrirttlifir mid 
eiiKiiiecrii'K lirenklhrmiKliii* thigh-rink Irrhiiitltigicn). Tlw DR AHAT 


prut nly|ir nynlriHK prenritliil ri'pmieiil a I ■ ’-I jiiii|*riiiKit( hirer nit id ftti* 
•Soviet rn|niliililirn In IttUN. A ninlidpin •• Ini'l linn lirni nuri^neil In Hip 
fiirpi-nnt id an rh tcrhiintiigv mill nynlriii ra|inbiHly prmriilrd Tin* 
rntiiitlriire level In tinned upmi tlw ipmiiiily unit i|imlilv «f available 
iiilrlliRPiire information mill upmi Hip. nrviirary id luiiglrnn I mill 
prujcrlhittn. 


^-‘iiWThe iypitn id UK AHAT nj-nleinn eittinidrrrd (Kinure 21 dn mil 
reprenenl nil iHMnihililira, tin .Soviet 

IrrhliningtrnI rlfnrtn. Other poMiiltle UK AHAT nynlpmn, nurli an a 
grimml-lmneil microwave nynlem, were nut emmined. 



Pin. S Directed Rnerpcy AHAT flyalem Cmnpli (U> 


•|U> H*-|piitifir/eii«iiieer»ii(t Iwenklltrimglin aiajnr mlvnncen in nrh>niil}r and engineering arena that require Ihc derelopment id nriri'lifir/etigiiierrittg 
conrrptn and lerbniipim tml prmrntly known. 


I 
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SECTION u SOVIET DIRECTED ENERGY ASAT SYSTEM CAPABILITY <U) 


(t/J HR ASAT njslnii iH-ntntvpi** discussed in Ibis section ore 

considered potentially deployable in llte limp frnmcs shown, ronsidciiitg 
llip known advancing H>»vip| capabilities in the necessary component 
lerhnulogica. Consideration of nil llip |mlcnlinl laser and neutral 
particle beam device* and related technologies ia lieynmi llip scope of 
•bis *lndy. However, liic device* riwsen fin system integration prnvitle 
mifTicipnl data in establish a quantitative assessment nit a likely 0-20 
year Soviet UE ASAT threat. 

CuJ 18) The cnminiler code uaetl tn generate the laaer calrnln turns 
depicted in thia section bi an ada|riatinn of the Air Force'* COMBO 
laaer propagation and scaling model. Ilte device power ia that laser 
power eclating al the laser oscillator. COMBO propagate* a (Oausaiso) 
henm thnnigli a (Cassegrain) teleaenpe that focuses the beam in Ihe 
largat plana. Berauae of mirror Imperfection* and dlllrarlion in the 
telescope, approximately nne-quarter difference In output jHrwer is 
observed between the oscillator rail aperture and Ilia telesmjre esit 


n|MTlure. 'Hie loser radiation iiifciiniticu r.hown represent the overage 
imwer per unit area.* 

I. flmund-ltnaed Laaer A8AT (II) 

La. Dlacuaaloa (U) 

^4»TTalde I irrovide* tits parameter* of llie Inner device and 
associated technologies that are believed moat prolmhle for a ground- 
Imserl laser weapon ASAT prototype «v*lein in the time frames 
rmiaidered. The three ground devotion* Human for baaing the laser 
weapon ASAT system 1300, 1,500, and .1,1100 m) reflect the following 
ronnlilkraUons: much more attractive atmnaphcric propagation 
conditions exist aa elevation incresses, Soviet mitieal viewing sites 
currently exist at elevations aa high as J.tidfl m, and geogra|ihic sreaa 
with elevathme above 3,000 m and with suitable climates exist in the 
Soviet Union) 


TABLK I 


(inOlIND-nARRD LARRR ASAT PARAMRTPRH (II) 




*CO,RI)I*— carbon dinikts •Isctrir dischargs laser. 
••IIF-tJI*— deuterium nonride chemical laser. 


*(U) Tills is a more realistic apiirnarh Ilian repremtUog laser radiation intend ties on target 
(rriiueotly used. 



lU I O 'l tr.TT 

the peak power |ier milt ares, *WHi is 
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e>( 




L Airborne Laaer AHAT (II) 


l.a. Hleciieelan (II) 

\ 

Is) _PD The parameters of (he laaer devices ami associated technologies 
■elm-led fur the airborne Inter ASAT prulutyjies are ahuwn in Titbit II. 
Ilinw prutniyjies are mnenleretl In re|ireeettt (lie Strviet capability in (lie 
iHne frames considered. Tern dialing Soviet aircraft, CAM Mbit A (II.- 
HH| and t.'ANIMI) (II.-7B), are capable of accitniiintdaliiig the required 
weights and volume* fur a tO-hour cruise lima above (he lro|iti|iaiise. 


TAI1I.K II 


AIHIIUKNK LAUb.lt ASAT SVUTKM ) , ))I)T<ITVI > KS (U) 
l 


prototype 

DEVICE 

POINTINU ANII TRACKING 

8 

SYSTEM 




JITTER 

RANGE 

B'll.l'MllI 

WEIGHT 

VOLUME 

YEARS 

TYPE/MODE 

(MW) 

Girad) 

(km) 

(diaKm) 

(kg) 

(»’) 

IWU-llUlt. |id>* 

CO.EIH/CW 


mm 

•JM» 


8.30U 

an 

i#h:i i9hH •: it 

OOjKIHV 

■ 

K 

SMI 


0.500 

an 


l*ulaml 

mm 

HE 


mm 



I'lHIi liKIH »*l| 

IIP-CIJCW 

Hi 

HI 

ar» 


fl.INNI 

2(1 


*t -.itlt.I.-M. • If-vul iH Hie fnrmaial. 


-jjtfecnWi Co) 


*11*1 Damage cauaeil la a m.i. .tir'a Miaiita Ity laser radialimi id the seme wavelength as llte sutentrs are designed In tlclei'l. 
(Iklaila in Kectinn IV, pittagrapi, i | 
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SOVIET DIRECTED ENERGY ASAT-SYSTEM CAPABILITY (U) 


Kigiiro I. Hus «n target for airborne lawn in an AHAT rob* 
in plotted for it degree imillr angle* Thk figure shows tltat ihiw 
airborne laser* ran produce damage (hat ia equivalent In llial produced 
l*y ground-baaed lasers; however, the range of the airborne latter AHAT 
system la liniiied In a inasiinunt of ikwit 3W1 km because of infrared 
pointing and I ranking requirements. Willtht this range somewhat mure 
flui could be delivered on Hie target by the airborne iaanr if llte beam 
waa directed straight up (zenith angle of tl degree), I ml Ike mirror sizes 
mu Id not be Increased enough In make a significant change in fhta 
levels. 

l.b. Assessment (II) 

i?jcL- ASAT r»"« nl 7ix' ■*»*««■ 

5 ovyy% 0 / 5 <yvC'«r« lees attractive than the spare- nr ground- 
Itaned systems with respect In Hut on target and range. An airborne 
laser ASAT system, however, would have the advantage of mobility over 
the grimnd-haaed system. Him mobility would permit multiple target 
engagements and would bypass severe weather. 

3. Space-llnsed f.naer A8AT (If) 

3.a. Discussion (U) 

CU)HI) The prototypes projected for apace-based laser AHAT systems 
are shown In Table III. The selected device* were based an a 
consideration of all the required technologies presented In Section III. A 
leser run time of 100 seconds waa arbitrarily chosen to provide a 
mullishnt capability with engagement times of <100 seconds possible 
esrept for the CO,RDI., which wea electric poi 
engagement of 20 targets at B-necond run times. 




Analysis of acquisition and (minting and tracking 
capsfiifitTr* Ka* shown that ranges of less Ilian 500 km ap|iear In lie Uie 
matimuin without scieutific/engineering breakthrough*. The two laser 
devices selected for calculation reflect the probable Hrsl-generaUnn laser 


. wen | hii i systems- the III Apm Ml, I • and I he 2 7 inn hydrogen 
finurH" chemical laser (IIK-<’I,|. The Humi in a|qwai In lie lurtbrr almig 
in deyeliqdiig llie (’(l,KIH, ihnn llm HI' l!|. el this lime; tliercfiirs, one 
can lie mine confident in predicting ibe f!O t KI)l. space-based leser 
AHAT capability. Hut from a weight, volume, ami |mwar requirement 
cnnslileralhm the (-1, ayaiem would he tin* preferred development choice. 
The fl.fi MW HP-01, in Table III rrnihl I* reduced is power to O f MW 
with Mule change In damage capability and a several hundred kilogram 
reduction .In system weight. 

Cyi THi, An ImporUnt technology requirement for BDl. systems is the 
power supply and power conditioning required to perform the specific 
missions. Consideration of a number « *f pnwer devices for spare-based 
User devices' leads to llw following com iusinns—spsre missions hssetl 
on ftllha are* nnt diflkolt-lu supjmrt from a power standpoint niilims 
engagement numbers are high, and silver-dne (Ag7.n| batteries appear 
to ho the most likely choice^the Rovieis would make. 
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TAiii.e in 

SPApB-ltAfKl» I.AHKK AUAT SYHI'HM PHO TOTV PK8 <U> 


PHfmnri'K 

IIKVICB 

POINTINU AND THACKINO 

HV8TKM’ 

VBA Km 

• 

TYPB/MODR 

POWER 

(MW| 

JflTKH 

If ml 

RANOK 

(km) 

MIRROR 

IdiaHm) 

wKioirr 

(kg) 

VUMJME 

(«*> 

1003-1900 Hi)' 

CO.KDIVCW 

0.6 

6 

.ISO 

1 

»^00> 

20 

1903-1900 (III 

CO.KDiVPin^EU 

0.5 

6 

350 

1 

9,500 

20 

ISKW IWK 
ItHtHIOOM illt 

IIFCIVCW- 

0.6 

6 

.160 

' 

2.G0U* 

15 

ItMUi.lWMi |i !| 

HK-OI2CW 

•.a 

6 

350 

1 

U.IttIO* 

2U 

isoo-tm (i.) 

iiF-oiycw 

1.0 

* 

600 

1 

0,000 

20 


'Confidence level in llu> finecaal Uwl un cunaidureltun uf comiditiim pnrinty|iu oHifuwiili and Ilia cmdidunoe in 
liie leduiuioKv forecaala. 

« "Include* in. wuiglil anil volume fur laaer device, Red and tankage, ami leleacnjw; power autldy, conditioning, 

Inal, anil • ..•■Imge if necaaaary; puinling ami tracking ayaloin; (? package; ami aliuclurc weight, 
thail in V. 

, laymiiiT) (uJ 
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SOVIET DIRECTED ENERGY ASAT SYSTEM CAPABILITY (U) 


l.l>. Assessments (II) 

(1ilflCl978-198.1—TIi* RnvifU art mil likely In have a spare-luised 
high-energy laser ASAT capability. 


<2|&*I88.1 


198.1-11188—The Soviets are likely In have lire capability In 


develop a apacc-baaed CO-RIM. ASAT 


Pilulvjie system* 


(V'’. The Soviet* could fie hi a spere-hased IIP-CI. 


ASAT i»rntiriv|>e system 


M f.lljflt* 1988-1998—Tlie Soviet* are very likely to have Um> eapahilily 
In develop (lie IIF-CI, ASAT prototype system. 

4. Spacc-ilaaed Neutral PhrtlcU Hen in ASAT (U) 

4-a. Discussion (II) 

The only lyjie nf particle beam wratmn irilW) Ihni could lie 
used in an ASAT rnle I* a neutral henni wrapon n per a liny in npare. 
Churned particle beam* may propagate in the almisqdtere, lull they 
rainint propagate over long distances In apace alnre ar barged beaut 
winihl rapidly nprentl, thua, becoming diffused and hteffecllve over 
rein lively nhnrt diatanrea. Neutral beam a In the almaa|ihere won hi 
rapidly Itecome ionized and propagate for only almrt distances; however, 
in apace they ahouhl propagate for very long distance* willi little Iwam 
spread. 


Soviet's I»o*t apiaiad) in a neutral PDW would he the use nf a radio 
frequency (UPI accelerator which arc*(eralea a Imam nf either negative 
hydrogen Iona nr Irllona (hydrogen isotope with two neutron* in tlie 
iiiirlcnal. Tlieae kina are Ihen stripped of tlie eilra elerlnma In produce 
an inlenae Imam of neutral hydrogen nr trilhim atom*. In Figure ft, the 
major mtn|Huientn nf a hypothetical, apare-lmaed, neutral particle beam 
ASAT system are Inltekd and a probable aparerraft arrangement of tlie 
neutral I'HW using an 11,-0, lurldne power supply is shown. This power 
auiqily was chosen for illustration liecauae of its tight weight and enae of 
packaging; howrvnr, the stability problem introduced by the turbine and 
It* exhaust was not evaluated. 




jiUFTIir weight, volume, ami length -I •• lomdo-r of projected Soviet 
prnlotv|*e neutral particle Imam ASA't »r ions are preaeulrvl in Table 
IV. Trilhim la the neutral particle In till ruses. Tlie neutral particle 
beam'device for the IU8.1-I0H8 period tom baaed on Soviet lecluiology 
capabilities that prnlialdy would lie availntdn liy IMHO, while the device* 
for tlie 1988-19118 period were bawd on the projected Soviet 
technological capabilities within 10 years Tlie choice nf power su|qdic* 
Is governed liy a number nf basic design choices—firing rale, total 
mtlnlier nf shots, and (lie type of target kill desired. Tlie Itl-aecond shot 
.for rases 1-0 ami tlie l-aecond shot for cases 7-9 provide the required 
amount nf energy on target fur an electronics kill, oplira kill, or 
hydratine lank destruction. In order to melt satellite components, shot 
times would have to lie It) limes longer; and I he weights aud volumes for 
the required power supplies are wnnhb-ied in be prohibitive. 

% 

llaadd ii|hui considerations nf weight, volume, and power 
anhayslem aophisIkathHi, neutral parli> lo Imam AflAT miasiona winihl 
he difficult In support from, a power standpoint. No particular power 
anhayslem emerges as a likely chnire. However, to simplify the number 
of total particle Imam AflAT aynlM"" •■unaiderrd, the three power 
systems shown In Tahle IV were dm* - n 

-fflj The confidence In the system fo«- -sata shown in Table IV is low 
<y5c//V^ aunt a system fat complicated and presents severe 

many power system aiaatraiuta 
have not Men adifmiaedsuih aa vibration, thermal effect*, and nuclear 
shielding requirement*. Therefore, thin neutral parlkle beam AflAT 
analysis must be confidered only a poT-mbtary aaaeaament 

Is) iAfFignra 3 reflects the rapaldli , ‘. -if tlie Inrgeet current Koviet 
lanurh system, the 8I.-I.1. The nrulrnl particle Itcsiu AflAT systems 
considered in 198.1-1988 have an IHun length ami It is dtadilfiil Hint they 
could lie launched into orbit hy tint SI.-11 since It has only 
accommodated an estimated H-m-long pnyload. liy 1988-1998 tlie 
flovkta may have a 12-m-long prototype and rases 4, 6, ami 8 could he 
placed into low nrldt, lust only liy tlie HI. 1.1. No capability exists to plsce 
xiirli payloads into 12-hmir or synchromms orbit* with existing Soviet 
launch vehicle*. 
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NEUTRAL 
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ION SOURCE 
'AND INJECTOR 


ACCELERATOR 


LNGINE propellent 


POWER SUPPLY 


BEAM OPTICS • 


Cl I.; ROE STRIPPER 


Pig. I Hypothetic*! Soviet Hpacv-Ilaaod Neutral Particle Beam ASAT (It) 


BEAM BENDING 
MAONET 


POWER SUPPLY 
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TAItlJf IV 


HI*A(!R*IiAHKI) NRirrilAI. I’AHTN'I.K IIKAM ASAT SYHTKM PHOTOTV PBS (II) 


PROTOTYPE 

ION 

ROURCR 

(A) 

ACCEL¬ 

ERATOR 

POWRH RYSTRM 
(output pnwm-MW) 






CARS 
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VOI.TAOS 

(MeV| 

NllldllRR 

OP HIIOTH 

IJFKTIMR* 

(dayal 

i.RNtrni 

(m| 

WKIfJIIT 

o*o) 
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I9A1IMM 

CL)*» 

0.1 

no 
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(I0.«» 
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• 

.10 

in 

I'T.IWO 
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(Id 

0.1 
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Ax-7ui iirhrmrv 

IIR.AI 

20-10 aer nhnla 

.10 

in 

i J.ono 

40 

3 

I9A3-I9AA 

IM 

0.1 

on 

llrarltir, flyadierl 
(10.01 

10 aer/B hr 

t .165 

10 

l?,IHI0 

40 

B 

iSHfl imw 
(l-M| 

0.1 

on 

II, O, lurltlne 
(10 8| 

2H-I0 wr ehntn 

.10 

' <2 


50 

b 

IBAAIB9B 

(1-M) 

0.1 

All 

A|7ili primary 
(IR.0) 

20 10 are nhnta 

.m 

. 12 

•"0 

30 

B 

IMA-ID98 

|UM| 

0.1 

m 

Itearlnr, Ilywlirrl 
(Ifi.fll 

10 eer/0 hr 

30B 

13 

•i.ono 

% 

90 

B 

IBAA-I9M 

(Id 

m 

00 

11,-0, lurldiwi 
(I00| 

20 1 err nlviln 

30 

H 

40,0110 

90 

B 

I9AAID9A 

(W 


AO 

Ag-Zn |irlmary 
(1001 

30.1 aer nhnle 

no 

i 

D 

ri.nno 

70 

■ 

IBAA-IB9A 

(Id 

D 

AO 

i 

Raaclnr, flywheel 
11001 

1 i»rM lir 

.160 

B 

. •:iKI 

50 


NCJTK: 


,m * vnl'im* inrlndr Ike neutral |wrlirle Imam devlrr; midlim mdnynlmi, inrlmliiin nwlmil bihI laukayr; power 
mudilkininy, W *wl tankaue. Tile remaining nnrmr; ailajataw would amount lo only an additional aevernl hundred kilogram* 
"* »*WH and approximately I in* In vniimw. 


♦Ufelim* mill rolled liy the auxiliary power ayalem: hallrrlea for all nyelrnta exre|d readme UuU include auxiliary power in |irininry 
power ayrtem. 

**ConfkleMre level rtf llie fnremal. , . 

•fs new griOLy 
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SYSTEfl 


A number «f factor* could change the Soviet deployment 
capability: 

(i| ’Ilia accelerator structure could In; stowed ill a folded 
(NMiljoii, and deployed once the payload ia ill orbit. This wihiIiI present 
difficult engineering |mddeniH, 1ml such n cnucc|>1 has lieeii discussed in 
the US. 

(2) The propulsion and ASAT could he launched separately 
aiid then docked. 

• i 

(.'lit The tmssilde Suvii' ! iilnyinelil of (lie Sb-X vehicle during 
III'/H I'I'M run Id allow the plan-m mi of all Hy*teni8 in Table IV iutu low 
ami 12 hour orbit* and the light, i systems into aynchronooa orbit It tv 
not known whether the Soviet:, woo Id use a vehicle of l lit* kind, 
comparable to SATURN V, lot ..util'll mission. 

Ml During IBHH-1MI8. II • .Soviets could have a reusable space 
avMi-m wlmh could be used i ■ oinrli neutral particle lieani ASAT 
vysieina into h|>.ice in aeclintis ...m assembly done on-stalion. 

(6) If the Soviets mold achieve a sclentlflc/engineering 
hrenklhrotigh in indnling and h.-u-king, than ajaautral particle tienai 
AMAT system wmild be able I.. ..Hack moat targets in low-Ksrlli orldt 
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CAPABILITY (U) 



with only changes in altitude. The neutral beam wobihiiih considered are 
ca|uilile nr satellite negstinn to ranges id tl.IMKt-111,001) km. As yet there is 
mi known way to actpiirc targets or iduuliry the locution of the ncntrsl 
Itcam at llieae long ranges. 


•I.b. Ausesamenta (U) 


M^rhe following assevamenta are baaed upon an initial 
invcsligalion of the Soviet capability to develop a neutral particle lieam 
ASAT system: 


(I) The Soviets are hot likely to have the capability to develop 
n prototype system during tile ItOOMUtlH (icrimi. 


t2) The Soviets cmiid have the ca|iahility, during 19HH t'.IUH 
period, |u develop a proloty{w ayatam that could be placed in low-Ssrlh 
orbit. Sncii n syatem could destroy idoctrouici, optics, and hydrazine 
tank-, of target satellites at .‘ltiO-500 km 


(3) An SI«*X launch vehicle or com|K>nent docking is required 
for the Soviets to deploy neutrsl particle beam ASAT systems us 
discussed in this study to 12-hmir or synchronous urhils. 




I 

I 

f 
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nulwynlama of Hit l)B A8AT wphimhm munidrrtsl in llth 

M.Kiynr, rfHjwnl,, Waiirr 


nrqmnil imi (minting anil I rat: king aulmyalrnia.^a'iill 
determination capability are cnnnhlnred in nnirc ilrlnil. 


■ I. I.aaer Dtvlcu (U) 


l.b. Forecast (U) 
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2. Neutral Particle Beam Weapon Terhnnlnglra (II) 
Background (U) 
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15 December 1070 


CwJ 


|H MOKWWHt Htntrinenta Iry 11. I. S'-1 itilddn, when arthig an 
Direclnc of INI', Nnvnailrirak, have rnUhh:.hi-ii that Hot Soviet n liave at 
leant rtmahlcreil Uw uw of a neutral PIIW,' preaumaid) for spare-haiied 




idnttkhin eiplalncil that the |i«tiici*t had Itecn projumml 
(apparently about 11X19) lo leader* at the itiiriiml technical levela of Ilia 
Soviet l la ion by 0. I. Budker, Director id INI’, but had not Iwen 
approved. The wra|Kwt concept waa dcwrlbml aa involving I lie 
production of electrically neutral heeuta, aurh aa la done in an ion 
engine In which iona are produced in an inn accelerator and then 
neutralised by {riding electron*. 

Lb. Forecast (U) 



TAItl.R VI 

NEUTRAL PIIW TKCIINOMMIY FORECAST (U) 


TRCItNOIdHIY 

PltRRRNT 

URRtl 

1000-1003 

• 

1000 -taaa 

Inn anurce |A) 

LI 

1 HD* 

to <l.| 

inn d.i 

RF arreleralnr |MV/m) 

M 

•’mi 

10 (It) 

12 IM 

nr power tube (MW) 

MO 

10 III) 

20 III) 

60 (M) 

CW pulsed 

ton 

120 (II) 

200 (||) 

600 (1.) 


'ftmfidtoce level 

, i wmrutvU ) 
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3. Acquisition and Pointing and Tracking Systems (U) 
a.a. Acquisition (U) 

Fundamental to any I)B weapon system is the initial 
nnpiisithin of the target and il:t xulmequenl handover to lite w«a|»»n's 
beam directing system, 'litis lr. t.nique/|irocednTe generally entails at 
least two handover sequences; |l| initial volume odprch fin target 
detecthm and acquisition with a radar, or a coarse ojtllcal or Inrrared 
|IK) coarse tracker, with handttvet In a fine optical nr IK fine tracker; 
hikI (2) tiie slaving of the wes{Hiii's Imam directing system to lite fine 
tracker. 

’W 11 m Soviets Itsve lite ra|.ddlity to develtqi (lie radar and optical 
systems necessary fur the ari|.u .iiiihi and handover sequences of a 
grtsind-based laser AHAT systi 'Hthi is not tree for an airborne or 
stun e-beaed UK AHAT system. iVcactit Soviet ahrlmrne and s|nhs radars 
do mit have adequate Hrqulsitio.i ranges. Mtlliaieter wave radar or 
microwave radars with iiiimopiil. t. have |sjsslhiltties in overturning these 


limitations; however, the weigtit, volume, and inmrer requirements 
certainly would exceed these of an IK system. For on airborne loser 
AKAT, a Soviet IK sensor has been identified which could possibly 
handle Um pointing anti tracking reqwireincnta. However, Ute range of 
this lit system would lie no greater than .ISO km in IfittiMBflfl. Tilts 
KNinc Soviet IIL sensor does si tour promise as a apace-based DB ASAT 
Hci|tiisttioo and pointing and tracking system. 

3,b. Infrared Tracking 

Soviets have been particularly discreet in releasing 
iuftirmathHi concerning their device lechimlugy. Generally, the data 
have lietai (hulled In scientific pepers dealing with melhutla of proiluchig 
varknis lit detectors; but recently, Ute Soviets puldished lhair first |>aper 
on an IK imaging array ayalem. Hits device uses a 60-element linear 
array of InHb |3-0 pm) for medical ami quality cnnlrid aiqilicalhms. 
'ilm tluvlce, tut <Inscribed in die article, would mtl lie dlrecUy aultahle for 
use with a laser wch|hiu. However, imuugh data were svailalde to 
synthesize a tracker imlng tins Home detector array (Table Vll|. 


TAIII.K VII 

% 

INKHAHKII TKACKISK TKt;ilNOI.OUY FOKKCABT (U) 


■ 

irn-iMM 

IMtMM3 

IH3-IMM 

IM8-IMS 

Uestdi.liun (arad) 

ISO 

i - " 

DU 

30 

Ift 

Aaim.iUim range* , 

(tlHi 

13ft ' 

250 

350 

Ml 

Hwedulkm uatag 
jh- In live track 
• .iltun** tprad) 

30 

10 

t 

3 

Commence 

II 

II 

M 

L 


't-'.ii ib» tfwcv baaed eyilem. 

•*TI« SuvtcU currently me similar >ala-aMie>l tracking UnhitM|ue* to llwir radar syatema. 
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S.c. IIEL Optical MwihI* an<l Rlahillsalion l'«nlrnl Ryalotna (II) 

(U) The n(illcai tnmuii mill alnldiiialinu ayaltw point* 11 hi 
line nr alglil |M)R) In a given doer I inn anti alalnllxea live MIR agadml 
linae mot inn* and disturbance lortpiea. Thia alaltilhuilinn la critical in 
achieving itigh-heam energy mi target. 

(II) Tn uliliilin lire MIS. lit* imam Iranantllllug nplira arc nnamlrd 
in a art nf giailmia affording al leant 2 degree* of freedom. A art nf 
|nmUiiHi Irnnadncera, iwniialdy gyru nenanra, mini im mminled In the 
gimliai*. Hie anianr signal* drive the ginibal actuator*, lima, alaltilixing 
the imnm againat merlianical dlalnrlioncra In Ihe npliral nnnnil. I’Hie 
fnreraatnl Roviet mirror iliainelnr and aimracy rapaltilily Idr Ihe 
following oyHirat mount* can lie found in Figure 7). 

I.c.(l) Ground-Baaed Mount (U) 

lire preaenl lime, I Here la no «|iecifk leehnleal Information 
ennrrrniHg Rnviel ileveinfmienl of gimliai ayalema and alaliilhaliiai 
ayatema Htr taaer weapon*. However, try naminlng ea fatting optical 
ayalema, aaacaainenla have law made of I lie Soviet capability lie 
developing ground-baaed loner ABAT alahilUaliou ayalema and ofdicai 
apertures over (ha neat 2D years. 


3-c.(X) Air-Baaed Mount (U) 

Weight and vnlnme nmalrainln and Ihe neceaaWy nf raneelhig 
mil relalivrly larga d blur turner* are Ihe driving deaign requhremanl* hr 
an nir-luiaed IIF.I. weopoo nlabiHsaltmi ayalem and aplirai mount. Other 
ililfindl engineering pntbiemn turhnte Ihe nrreaaily for a large tIKIi 
window nr open purl and Ihe I initiation nf Ihe maximum diameter nf Ihe 
aperture In leaa Ilian 

Hint Ihe Rmdnift iwraenliy nave Ihe prndnrlion rapaltiiily In imiid 
conventional gyraoeiipca capable nf drill rnlra mi the order nf 0.01 
dcgrec/iimir. Rurb drift ralea would rerpdre a rioaed-lonp nmlml ayatem 
In cnnMrnin the pointing error la a lideraldc level. 
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3.c-(3) Rpared-Haaed Mount (If) 

Weight and volume cmialrainla me again liie crilimi deaign 
reipurmtenla for a attare-haard laaer AKAT lluforlunately there are mi 
a|ieciric data nn Soviet doaigii approach-*, «« an aaaeaamenl nf Soviet 
rnpaliiiily tonal he derived frnm |HMluialril mdmyalema. Ill* *|iprn«rh 

Inhrn in deaigning a apace-baacd optical nn.I in liiia effort ia In utiiire 

the aparcrrali a* Ihe roarno-lrmli ••giiulid” mid pniYMeiHjIv a fine 
track glaihal (dr ihe optical «plr«. 


CalcwlaHana aimw thnl aorh a ayatem with a 
preciaa giinhai^adualtir of 0.01 pm iliaplacenient aenalllvily ran itnve a 
pointing amir ary near 0.03 p rad, which meana llie pointing accuracy 

would he determined by Ihe (racking accuracy. 

* 

4. Orbll Determlnallon (U) 

4. a. Radar (U) 

4.a.(l) Delect)on (If) , 

£ / J|ar*rhu aaleitile aftHudra, for (Much radar detection wna 
ronaitlered, fall kilo ihe four following innid’c (a) near-Kartli ortdla {up 
In 1,600 km) at 03-1 10-degree imiinalhina, ft*) 20,300 km cirraiar, (12- 
honr) iwhHa al 30 am I 00 dtgree inclination*, (r) a higiily eccenlrk' 12- 
iHNir midi (0,000 Inn i>y '46,900 km) al a m degree inrliualinn, and id) 
gmaynchmnoua aotelllln* (attpruximalrl.t ••‘.'too km) totaled 1*4 wren 
40* W and 330* K longitude. 
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Kl|j. B Rm|b va UHo^'IrtvIif OrMt •*. 


km. «V«* I dH Inn (ton (III 
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4.b.(l) Detection <U) 

Oy) t?H.Tlic Rnvlrt Union lien rataldialied mi ntdlrai ddrclliiu tracking 
network Ihrntighnul Hie IISHIl. However, iHiiy Ihmw few imtiral stirs 
will* large n|*lira, high |>reciainn aalrlliir tracking remora* 

appear attilaide for delecting ami tracking geosynchronous* 


‘UNCLASSIFIED 


FTD-17ME-334-7S 
IS December 1978 




anil'll lira. 'Iln* Rovieln also have »•»•< ‘ ri|iii|>tt«ml in astronomical 
obsrrvatnrlealo track aalcliile* ami |nn liculai ly deep apart prolics: 


wmMMMMM 


wmmmmm 


4.M« Tracking (U) 

8biiidal Inna nf {Invlri opto •! Ir ark lug rnpaliility have I teen 
made using an integrated optical ii at king network wllk 2 err-senmil 
angular measumnenla, obnerving linen classes of salallile orbits: |n| 
20,300 km drcolar 12-hmir orbit* nf n lil-degree iodinalum; fl«| higliiy 
elliptical (275 i 30,.150 km) 8.1.5vl"i:rce inclination or Id; aiul |r.) 
geosynchronous nrlnlA. Tliegcldlel i>lc'-crvaUmia were Untiled In llmar 
lariHlkn known In harep^Jramcran, and tracking amirades for each 
odd type were generated mr 8, 12, ami 24 hnnra of nliaervatlmia. With 
tttikmrwn* such aa kcoaor lor at ion arrin acy, liming ilavica amir ary, and 
anntmled satellite, pnsUitm accarat- it fa« difftcnll In ovalaatr aytietn 

ermra; laiwrwr, the raauka dn rl. Uial imaHImi unrertnintien are 

generally wHliln a few Una of melt i-. 


4.e. leaser Ranging (U) 

(U> 1*) The Roy Iota have I tee it |H-rftirining laser ranging ngninat 
aalrllilea since I lie early Itl7t)’a. 'Ilmra are currently nine aalnllile 
Irarkiitg alatliHia worldwide with inarr ranging ei|tii|itttpiil Hint ran 
operate againal satellites in up In I km nrltita witli range ocrnrnciea 
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«f 10-20 rni. An Ortniier 1077 TASfl iww» relnanr rcpnrlrtl flic Nnvicis 
have tagim ilovrlnfttncnl nf a now gencralion nf aaleilllc hwr range 
finite™, wiiidi will have an n|»rfnilnnni range ra|tahil|ly nf 40.000 km 
with a range accuracy of 10 cm. Bitch a ayaleni almtiM have a nighttime 
operational capability againat nitronperative genayndtrnnmia aalcliilca. 


^WTHh- nan nf anlrllltr Inarr range li»*l la in miijniirllnn ivilli llir 
optical I racking eyeteina |trnviniialy ilreri iltcil, will allow llm Hnvirln In 
ihttnrmine (lie orbital pnnitlnn nf all linanee nf aalollllea within n few 
metera. Thia accuracy will |tr nimbly lie avallalile after a ainglc 
alwervatinn. 
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ISECTiQWiKl SATELLITE DAMAGE AND VULNEUAUIIJXY (U) 

I. I*a»er Danin (II) 

I-a. Mechanism (II) 

& "T*** Soviet URL wea joins, operating In the CW mode. will mime 
th train I damage In eateliite rnmpnnanla him) structures. Pulsed lasers 
can Imlurr both thermal and mechanical il«wan.X^VZV7)C 


S. Neutral Particle Hem at (U) 

t 

*-«. Damage Meehaaleia (U) 

Partlcl* beam* deposit I heir en-rnv within Hm volume «.f (hr 
material. The t|epfh nf the beam's prarlmiimi dc|*end* u|mn lire density 
of I he material and the partlrle’a energy. Tha only effective shield 
against particle beams la Mass, a paril'olarly eapenatve penalty fur 
apace ays terns; fnrUmmorr, nltletding "itempt* ran he countered will* 
mmiinal increase* of beam energy. *' » "limr 1 ", BO MeV hydrogen 

alnma will penetrate shout I cm of ahu.. while IIMMaV alnmn will 

penetrate at xml 3.7 cm bf aluminum. 

Tf*h For partirle beams, two IP* mechanism* almullenemiaiy 
mnlriinite In the satellite's destruction Ax the particles interact with 
the material, large amnuata of radiation are produced In the farm of 
aemndary neulrnwa, elec Irons, gamma rays, and X-ray*. Tlila Inlenne 
radiation can diaru|rt nr deatrny the varioua electronic cnmponenta and 
anme prnpefianla. Bernndly, aa the radlnllon b» ahaorlied hr tire inalerinl, 
the energy depiwited heals end melle •• •'*«•!Hie cnmponenta. T« 
the actual damaigi fha\ could fa* p*"‘li.«wd ret|irire* ralniliiliuoa of 

particle Interarthm with yarhma ... models. To dale, emit 

calculations have only lieen done on mo.*, h of Hnvlct nuclear warheads 
and reentry vehicles. Therefore, only general statements about satellite 
lethality can he given at tkia time. 

Ur. flubayatem Damage Levels (II) 


Lb. Hubayatam Damage Levels (U) 
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